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ABSTRACT 

Background: Examination of bone marrow is beneficial procedure for the 

diagnosis of hematological and non-hematological diseases. Bone marrow 

aspiration singly is usually sufficive for the diagnosis of nutritional anemia, 

majority of the acute leukemia and Immune thrombocytic disorders. The present 

study was conducted with the aim to assess the bone marrow aspiration findings 

amongst subjects with hematological disorders. 

Materials and Methods: The present cross sectional study was conducted in the 

department of pathology, during a period of 2 years. Amongst all the subjects, 

peripheral smears, reticulocyte counts, sickling test and hemogram were obtained. 

Special stains Periodic acid Schiff staining was done for all subjects with acute 

lymphocytic leukemia, acute myeloid leukemia and Gaucher’s disorder.  Block 

positivity was shown amongst ALL cases.  In subjects with Gaucher’s disorder, 

Gaucher cells showed   wrinkled tissue paper appearance using PAS staining. All 

the data thus obtained was arranged in a tabulated form and analyzed using SPSS 

software. Percentage of all the data was obtained. 

Results: The present study bone marrow aspiration was performed amongst 110 

subjects and bone marrow biopsy was performed amongst 54 subjects. There were 

48.2% cases of anemia, 14.5% (n=16) cases of acute leukemia. In 10.9% of cases 

myeloproliferative disorders were observed and 1.8% cases had myelodysplastic 

syndrome. There were 20.4% cases of hyoplastic anemia. There were 11.1% 

subjects that showed normal results. NHL deposits and myelofibrosis was seen in 

5.6% cases each. ALL was diagnosed in 1 case.  

Conclusion: Aspiration of bone marrow is important for diagnosing, determining 

the prognosis and therapeutic response of different types of hematological and non 

hematological conditions. 
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INTRODUCTION 

Examination of bone marrow is beneficial procedure for 

the diagnosis of hematological and non-hematological 

diseases. The two most significant methodologies for the 

diagnosis of hematological diseases are aspiration of 

bone marrow and trephine biopsy.  

For the final interpretation of bone marrow the complete 

medical history, clinical results, peripheral blood smears 

and different other laboratory investigations are 

required.1 Bone marrow aspiration singly is usually 

sufficive for the diagnosis of nutritional anemia, 

majority of the acute leukemia and Immune  

 

 

 
thrombocytic disorders. Trephine biopsy   provides an 

important diagnostic criteria amongst subjects with 

granulomatous disorders, myelofibrotic diseases and 

infiltrations of bone marrow.2  

Bone marrow aspiration is important in elucidating 

better individual cell structure.  On the contrary, biopsy 

is important for providing bone marrow architectural 

structures and distribution.3  

The present study was conducted with the aim to assess 

the bone marrow aspiration findings amongst subjects 

with hematological disorders. 
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MATERIALS AND METHODS 

The present cross sectional study was conducted in the 

department of pathology, Dhanalakshmi Srinivasan 

Medical College and Hospital, Perambalur, Tamil Nadu 

(India) during a period of 2 years. Ethical committee 

clearance was obtained from the institute’s ethical board 

and all the subjects were informed about the study and a 

written consent was obtained from them in their 

vernacular language.  

Sampling of the patients through screening in different 

departments was done to enroll the patients in the study. 

For bone marrow aspiration, Leishman stain was used. 

For trephine biopsy, Hematoxylin and eosin stain was 

used. Amongst all the subjects, peripheral smears, 

reticulocyte counts, sickling test and hemogram were 

obtained. Special stains Periodic acid Schiff staining was 

done for all subjects with acute lymphocytic leukemia, 

acute myeloid leukemia and Gaucher’s disorder.  Block 

positivity was shown amongst ALL cases.  In subjects 

with Gaucher’s disorder,  Gaucher  cells showed   

wrinkled tissue paper appearance using PAS staining.  

 

 

Reticulin stain was performed in subjects with 

myelofibrosis and metastatic depositions. In 

myelofibrosis cases, trephine biopsy showed elevated    

reticulin network with coarse fibrillar appearance. Perl’s 

stain was performed in all cases for evaluating iron 

stores.  

Procedure for bone marrow aspiration: In all subjects, 

material was obtained from the posterior superior iliac 

spine that is the most appropriate and safe location for 

aspiration and biopsy both.  Other sites that can be used 

are sternum and medial location of tibia.  Salah’s needle 

was castoff for the bone marrow aspiration procedure. 

Jamshidi’s needle was used for the bone marrow biopsy 

technique. Complete  blood  evaluation,  peripheral 

smear  tests, reticulocyte count estimation, bone marrow 

aspiration was performed in 110 cases  of  hematological  

disorders, amongst  them  trephine  biopsy  was 

performed in 54 cases. All the data thus obtained was 

arranged in a tabulated form and analyzed using SPSS 

software. Percentage of all the data was obtained. 

 

Table 1: Hematological disorders amongst the study subjects 

Disorder Frequency Percentage 

Anemias 53 48.2 

Acute leukemias 16 14.5 

Myeloproliferative disorders 12 10.9 

Myelodysplastic syndrome 2 1.8 

Plasma cell dyscrasias 6 5.4 

Lymphoproliferative disorders 4 3.6 

Platelet disorders 8 7.2 

Others 3 2.7 

Normal Study 3 2.7 

Inconclusive 3 2.7 

Total 110 100 

 

Table 2: Diagnosis by trephine biopsy 

Diagnosis Frequency Percentage 

Erythroid Hyperplasia 25 46.3 

Aplastic/ Hypoplastic anemia 11 20.4 

Normal 6 11.1 

NHL deposits 3 5.6 

Myelofibrosis 3 5.6 

ALL 1 1.8 

Metastatic deposit 2 3.7 

Plasma cell dyscrasias 1 1.8 

Reactive thrombocytosis 1 1.8 

Inconclusive 1 1.8 

Total 54 100 
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RESULTS 

The present study bone marrow aspiration was 

performed amongst 110 subjects and bone marrow 

biopsy was performed amongst 54 subjects. The age 

range of the subjects was 3-52 years and the mean age of 

34.5 years. There were 60 males and 40 females.  

Table 1 shows the hematological diseases suffered by 

the subjects. There were 48.2% cases of anemia, 14.5% 

(n=16) cases of acute leukemia. In 10.9% of cases 

myeloproliferative disorders were observed and 1.8% 

cases had myelodysplastic syndrome. Plasma cell 

dyscrasias was observed in 5.4% cases. 

Lymphoproliferative disorders and platelet disorders 

were seen in 3.6% and 7.2% cases. There were 2.7% 

cases that showed inconclusive results. 

Table 2 shows the results of trephine biopsy. Erythroid 

hyperplasia was seen amongst 46.3% cases. There were 

20.4% cases of hypoplastic anemia. There were 11.1% 

subjects that showed normal results. NHL deposits and 

myelofibrosis was seen in 5.6% cases each. ALL was 

diagnosed in 1 case. Metastatic deposits and plasma cell 

dyscrasias were seen on 3.7% and 1.8% cases 

respectively. There was only 1 case with inconclusive 

results. 
 

DISCUSSION 

Bone marrow is intricated in various hematological and 

non-hematological diseases. The hematological disease 

like acute leukemia, myeloproliferative tumors, hemato-

lymphoid tumors, nutritional deficiency disorders. On 

the contrary non-hematological diseases in which bone 

marrow is involved are infectious disorders infiltrating 

the marrow like tuberculosis, parasitic infestations and 

metastatic predispositions.4 Although, disorders of bone 

marrow show different clinical signs and symptoms and 

include the blood but peripheral picture of blood alone 

cannot show the type of diseased phenomenon. Based 

upon diagnosis alleged from the clinical signs and 

symptoms and peripheral blood smear view and bone  

marrow  examination  can be  performed.  Therefore, full 

hematological examination in diseases where bone 

marrow evaluation is indicated consist of smear from 

bone marrow aspirate and bone marrow trephine biopsy 

as an additional diagnostic measure.5 The bone marrow 

evaluation is valuable test in hematology practices.  

Aspiration and biopsy both are crucial procedures for 

diagnosing hematological and non-hematological 

diseased conditions. These investigations are also 

important during follow up of the subjects who 

underwent chemotherapy.6,7 The age range of the 

subjects was 3-52 years and the mean age of 34.5 years. 

There were 60 males and 40 females. There were 48.2% 

cases of anemia, 14.5% (n=16) cases of acute leukemia. 

In 10.9% of cases myeloproliferative disorders were 

observed and 1.8% cases had myelodysplastic syndrome. 

Plasma cell dyscrasias were observed in 5.4% cases.  

 

Lymphoproliferative disorders and platelet disorders 

were seen in 3.6% and 7.2% cases. There were 2.7% 

cases that showed inconclusive results. Erythroid 

hyperplasia was seen amongst 46.3% cases. There were 

20.4% cases of hyoplastic anemia. There were 11.1% 

subjects that showed normal results. NHL deposits and 

myelofibrosis was seen in 5.6% cases each. ALL was 

diagnosed in 1 case. Metastatic deposits and plasma cell 

dyscrasias were seen on 3.7% and 1.8% cases 

respectively. There was only 1 case with inconclusive 

results. Comparable results were obtained by studies 

conducted by by Tilak et al in the year 1999,8 Khodke et 

al. in the year 2001,9 Khunger  et  al in the year 2002  

and  Jha  et  al.  in the year 2008.10 The results were in 

contrast to the studies by Kumar et  al.11 and Das et al.12 

as  they Didn’t include children in their study.The 

commonest sign for bone marrow aspiration was 

pancytopenia. In few   cases   biopsy   can give a 

corroborative evidence to perform bone marrow 

aspiration. Kumar et al. 13 concluded in his study that 

bone marrow aspiration and biopsy could be performed 

simultaneously amongst pancytopenic subjects when the 

diagnosis is indefinable. As per the  recent  studies  by  

Chandra  et  al.14, Parajuli   et   al.15 and Khan et al.16 

2014 erythroid hyperplasia was one of the commonest 

diagnosis that was comparable to our study. A limitation 

associated with the bone marrow aspiration procedure is 

the mixing of the marrow with the blood of sinusoids 

that may not allow for the estimation of cellularity of 

marrow. Also, it is crucial that results of a ‘dry tap’ 

should never be discharged due to faulty procedure and 

always requires a marrow biopsy for future evaluation. 

 

CONCLUSION 

Aspiration of bone marrow is important for diagnosing, 

determining the prognosis and therapeutic response of 

different types of hematological and non hematological 

conditions. This can be performed routinely and doesn’t 

require any specialized equipment. The study clearly 

demonstrated the usefulness of bone marrow aspiration 

in different hematological diseases. 
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